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1020030003258 ^^ "U^}: 2003/11/8 

ol-g-^ ^-g-^ ia] Pi ^^]7> 7llAl^t:f. «i 

M(<=^7lA-1 2 ol^^l-) 711 fil ^V^^la^^^S. ol^ol^l^ u}o]3iS,s. o]^]o]s.^B] M7]{ 
^ ^^^^:^<^1 cfl^><^ ^l-i^^l^v-ir i^i-*l-:a. ^l<?l^m<^l ^^^^ M7ll^ ^^^> 
^ ^ M7ll^ ^-g-^ ^iTl^E-lSil- ^B.^ ^SiS. S^^^ M7ll^ ^-S-^ ^V^^B^ 

* <=>l-§-*l-<=^ ^7l ^l<a^l^ol M.^^ M7]\S] ^^^^o] ^^^^S.S.^^ ^^^^^^ 
Al^lJL, Aj.7] jj7floj aj-g-^ ^m^E^^^- 3ll^«fl ^^S. <i^^^ M71121 ^IT^^EI^ ol-g.^:!- 

^7] JL^^ «i ^^^^^ #^^s^^El ^^tb ^^^-^^^^ ^^J^l7l^ 4^ ^11^ 
IE 4 
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^Sl- ol-g-tb ^-§-^ ^ ^'^^"tJ-^ ^ ^^1 {Method and apparatus for adaptive 
bearaforming using feedback structure} 

:£ 3^ ^ ^^^1-71 ^s.^. 

£ 4^ ^ ^^<H1 ^-i-^ ^^^^^1^ ^11 ^^1<^1^ i4Ei-^H 

H 5^ ^ n^-^ 21^^ i|] ^^^^^1^ ^12 ^^]<A]^ ^^^^ M-B^-Ml ^ 

<7> ^ ^'^^ ^-§-^ «1 ^^^7lofl ^^SAi, o]-g.^ laj ^ 

(Human-Robot Interaction)* ^^S. t!:i=f. ^. ^31-^ ^>^<='l ^>^7>;^lS h] 
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0030003258 %^ <^^y^}: 2003/11/8 

^1-^^ ^^11- <&<^><^> *>J1 A>^o] ojefl^ ^ olo^o) ^cj-. 

tiV^o] ^^fl^Cf. Tie) oil -^-^^^ ^^^-Sr A^^<H1 Hl^>^ 

^^t]: ^a^^l^^^^ ;^># o]:^ ^^o] ^ 'iol;^] 7lsl<>flAi /^}^7\o\ s^^^o] 

^^^^^<^] ^]7]t}7] ^*^^^]]^ ^^^7j-^7]'^ (Single 

channel speech Enhancement Method), ^-§-^ ^^^^ ^17^711^ (Adaptive acoustic Noise 
Canceling Method), 1-b1-'?1:e. ^sl ^s] 7] (B1 ind Signal Separation Method) ^ ^} 
ojJ^^w. ^17^71 '^(Generalized Sidelobe Canceling Method)^ ^cj''^^* ^V-g-^VJi 9X^. 
<ii> Nam-Soo Kim ^ Joon-Hyuk Chang^ "Spectral Enhancement Based on Global Soft 

Decision" (IEEE Signal Processing Letters, Vol. 7, No. 5 , pp. 108- 110, 2000)^11 711^1^ ^ 
"U^m ^^^^^^71^^^ *]-u)-o^ p>oia.^^^ AV-g-^l-B^ ^^A^v afl;g^^(stationary background 
noise)5i}- ^o] ^^o^ ^^^<^1 ^]Z}:^SLS. ^^}^] ^-?-<^l'?]- H ^^^^ 

B. Widrow et al.^ "Adaptive Noise Canceling: Principles and Applications" (Proceedings 
of IEEE. Vol. 63, No. 12. pp. 1692-1716, 1975)o]l 7llAl^ -g-^^^ ^]>\7]^^ -^71]^ ti}o] 
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1020030003258 #^ ^^V: 2003/11/8 

3.S.^-i U. ^ ^^"L^^ 4^^^>fe %2i T2}o]3_s.^o]s.S., ^^^^ 

^ ^ ^S: ^}o]B.S.^J^S. ^-S- oj^o] ^0.0] ^0^5^^ ^^011^ =l' 

oVqe^- ^A]^ ^^o] o]^ o. cj^o] ojc^-. 

/Hl7l^(15)S. ols.o^^c|.. >^l-7l ^tiVsl-ia AVojjc^ti. >fll7l7]i^6|l cfltflAi^ Q. Hoshuyama et 
al.^ "A Robust Adaptive Beamformer For Microphone Arrays With A Blocking Matrix Using 
Constrained Adaptive Filters" (IEEE Trans. Signal Processing, Vol. 47, No. 10, pp. 
2677-2684. 1999)«^] # ^^1^^ 7l7flsl<>| ojcf. 

S. 1* ^S5>^, JL^ ^ ^A^«.(ii)o]iA^^ ^]^-^ '^J^^^ 71 (Del ay and Sura 
Beamformer )# AV-g-tVcf. ^, ^ d>o]3.^^^ ^^}<=^ ^^^^^ ^^><^ ^ 

ja-a-t!: ^^S-^Bl ^V^^Ei (Adaptive Blocking Filter, ABF^}- -f- 

4^1: 13 ^^^^(11)S] 
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1020030003258 ^^ <^^7.}: 2003/11/8 

bik)m ffll ^^S.^ ^^^^^^ -^cfl^^l^^. ^-S-^ T^^'y^ ^l7l^(15)<^lAi^ ^-§-^ 
^ nm^^^^dS)^ #^^^(^«( k), ^7]^^ M A>olo] ^St")* ^^21 ^]7]^B\ 

(Adaptive Canceling Filter, ACF^ ^^)# #^-^1^ ^ S.-T- cl^^S.-^*!, M7l]^ T^f^la.^^ 
o.S.-^El -H-<a^ ^o-A^^^ ^^^^Aj^cf. cf^, ^1:?V(D) Jl^ «J ^^^-^(11)21 

^-§-^ c]-^^^ ^l7l^(15)^ Mil ^^>.^«.ol y^]7] 

^"Un ^171^(15)21 ^-§-^ ^I7l7l^azl- ^o^^Virf. 

£ 2» %l-S^>^, ^. s+n, s ^ n 21 a>o1^^ ^o^^ ^^HIa-^o^ ^^^^O^sq. 

^^^^121 3.7]Mr M-Hl-iflol. #Bfl4^(/)S. ^^^a ^1:4 ^^-^ z^-z^- 

01^1-^"^ ^>Efl( to-be) 21- ^;^1 >^VEfl(as-is)l- M-e1-^4. 

^1-^^bKABF, 21)^ ^i-^V7l (23)21 vc^^A^ j7^^ ai ^a^«-(ii)o^ 

#^(Mir))» ^E^^^H ^ ^.^^^(11)21 %^(baW] ^^^^^^<^1 

Al^V ;^lo^^ pl.ol3.s$ ^:^(Ar'^(>^))oll ith^ ^^^-^^^4 ^^^^ 7>^ ^S. 

1- l^^W. ^^V7l(23)^ xl<g^ pl-ol3^^ ^:^(Ar'„(>i'), ^7]^.^ 

M A>olo^ ^^)s.w.El ABF(21)2l #^AiJi» ml ^o_s,^ xi>o]as^ ^SlW ^ 
^^^^^(S)ol 7Hl7l^ Ai:£i- #^tl-cl-. 

^-§-^ ^171^E1(ACF. 25)^ ;^12 ^^71(27)2] #^ai^o)1 icj-ej.^^ ^^71(23)21 # 

^( 
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1020030003258 <U^]-: 2003/11/8 

71(27)^ Jl^ '^i ^^^^(11)^ #^(Z>a))S.^Bl ACF(25)S1 ^o.^>^ ji^ ai 

^^^■f-(ll)^ #^(Z)a))^-^Bl ^^>g^(N)ol ;^]7]^ ^S.iy(k))m: ^n^^. 

^^cil, ^V7|^V ^til-5).:g Afol^^ti. ^]7]7]^^ ^^-i-o] ojcf :^;5,|]^ 

ACF(25)S. ^^t?: ^^^31^ oj^sliE^ jl^ ^ ^^^^(11)^1 ^]'^-^ %^^7]^ ^ 

^5]^ Ai:^o] Ai^ cfl ^^Hi7> ZLS] ^x] ^7l nfl^oil ^^1^^ l^* ^efltb^. :i 

^, ^-§-^ ^flH^^-^(i3)'^iAi^ ^>^^Ai^7i- ^91 ^^:i\B.s. ^-§-^ 

^ #^^1 4^*?! ^^j^^^i^ ^^^^^ ^]7]^^s.^ ^^^^^i^i # 

^}-%-^^ m^m^ ^B.S.^]B. 7M^S. -e-^>*a^^i^^(Finite Impulse 

Response. <^lsr> FIRoje^- q^^) ^>^^^t4. ojsi^. ^o] piR ^}-%-^^ ^^^il^ 

^^1 1000 7fl c.l>^Vo] ^|.;^| ABF(21) ^ 

ACF(25)S1 Be?l<^l^ol ^^i5>7ll ^^35)^1 ^-f ^-g-^ 1J ^^^^J-^]^ ^^^^1 ^i^>€ ^ 

ABF(21) ^ ACF(25)S1 Hsllo]^^ ^^^^31 ^T^^i^:^^- ^^^^S. ^^7^^^ 

(13) ^ ^-g-^ ;^l7l-?-(l5)^ 2^^^ JUHla^o.^ 5>7l nfl^ofl 

S. ^#7] (Voice Activity Detector)* ^^S. ^cf. ^, ABF(21)Sl ^-g-^ ■^l^fl'H^ ^'^^'^^ 
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^o] ^^^^^o] €^1-^1 ACF(25)^ ^^^^^ ^«fl^i^ 

^ '^^^] 7]^^ ^o]^ o]^cr\ D>ola.^^o.s o] 

^l^^l^ ^ Sd^ ol-g-^ ^-g-^ lal ^^^Bj.^ o. ;^]^^l.^c-fl ojcf. 

^7] 7]^^ JJf^l* ^^^t}7] ^ it|-€- ^-§-^ «J ^^^^o^'^^ (a) M(<^7l 

^^ U-& 2 <^1>S-) 7fl2l T3>o]a.SS.O.^ ol^O^^l^ T^l-oj^S.^ O^5flol^«-E^ ^^Sl^ m$] 

cfls:>c»^ :a-^i-*>^, ^^I'S^l^H ^<:}-^>^ ^ 

^1; ^. (b) M7fl^ ^-g-^ ^iTl^EiSJf ^SiS. <^^^ M7l]^ a^^a^ ^V^^Bll- 

7] M71151 ^-2-^ 7(\-^^B\si\- ^2,^ >^7l jj^flo^ ^ ;^l7l^Ell- ol-g-*>Oi^ >^> 

2 ^]^) 711 si 1°><^13S.^^^ ol^<H^l^ i^HHS.^ <H5llolS.^Ei <a^£l^ M7]l^ ^ 

^^^S<H1 cfl^>oi zl-zl- >^lc^Al^^ ti>^*>Jl, A] :?>ol it^^ M7flsl ^A>S>^ Jl 

^ ^ ^ M711S1 ^-g-^ ^iTl^EiSq- ^2:^ M7ll^ ^-§-^ ^V^^^l* 

ol-g-grH Aj.7l ^lo^Al^ol i>^4g M7fl5^ -g"^^ ^^S^f E"! ^^t!" ^^^5><-l7l 
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1020030003258 ^^ <^7.}: 2003/11/8 

^, ^oM U7][2] ^m^E^sq- ^B.^ ^SS. M7ll^ ^-§-^ ol-§- 

Jl^j «1 ^^tb -§-^^^^^^ ^^^S^l^l^ ^^^m ^^^^ 

^^^^^ M711S] ^^-tt^J!]-* z^-z]-o] ^-§-^ ^171^E^# -^^H ^E-l^^m ^12 ^E-l^^; M7fl 

^-§-^ >^l7l^El^ #^^^1- ^-a-^V^, ^ ^^i}^^^ ^7] M7flSl ^-§-^ ^>^€E121 <y^O. 
^12 7>^V-^1- ^tJlfl-cf. 

^^s.-^E^ ^7] U7]\^ ^V^^E-io^ ^^a-^V^ :^li ^J-71 M711^ ^-g- 

^; ^12 €e1^-^^ M7ll^ ^]7]^^]9\ 7>>4:5r>^ ;^12 7>'a-^; ^ -g" 

7i ^^^^^ #^^5:s^Ei -^1-7] m 7}^^9] n 
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<25> ol^>, ^ ^Vrgo^ ^A]c^lo11 cfls^^ %1-2:*H -^oMl^>7fl ^^^1-71^ t!"^. 

<26> £ 3^ ^ ^^<^] ^s^m ^^*i-7i ^v^^b^ 

(ABF, 31), ^11 ^<lV71(33). ^l7l^B](ACF. 35) ^ ^^12 ^i->a-7l(37) S. o]^o]:^x^^ 

<27> i 3^ ^-g-^ ^V^^BlCABF. 31)^ ^^7] (37)^ ^^^^CjKit))* ^-§- 

^B\^^\c^ ^^V7l(37)Sl ^n^S.iyik))<^] S.^^ ^^^^^^^,1 Al:7> xjo^^ 

^^71(33)^ M(<^7lAi 2 oj^o] ^^=^)7BS1 u>ol^^^ ^ ra^^ nVolH^^o^ 

BlCABF. 31)2] ^>a:t!:^^. zi ^4. ^^7](33M^^^^ u\o]3_s.^o] 

<28> aj-g-^ ^]7]m^MkCF, 35)^ >Hll ^'tl-7l(33)^ #^^Ji(^^a))» ^^^^S ^Bi^^V 

<^ ^<lV71(33)5] %n^S.(^^ik))o\] S.^^ ^-^^^^o] al ^A^«-(ll)o] ^^(^(^)) 

^1 if-^ ^^^^^4 s.^^^ 7]-^ Ai^^ #^t!:^. ^12 ^^^-71(37)^ JL^^^ ^^^^ 

(11)^ ^^^s.iba))s.^^ ^-§-^ ^^iti^bkacf. 35)2] ^Av^cf. n ;tai|-, >ii 

2 ^^>7l(37)«llAi^ ji^^i^ ^^^-¥-(11)2] #^^J:(Z)U))<^l^i ^^^j^^l ^]7]^ ^^tb 

<29> £ 4^ ^ «v,^.^l n]-^ ^-g-a^ ai ^>^^:a-^l2] ^a1<^1o] ^^^^ ^^v^ ^^J^S.^^, 

37)1 ^^^-^(410)i4 ^B|^l]^ ^^^el^(430)S. ol^ol;5lcf. jiT^w^ ^A^a.(410)^ M 

7l]2] t'><5l3S^(411a,411b,411c)-^^ oj^'H^lfe o>c>la.S.^ «>| eflo] (411) , ^l*?^^!^ ^^J7l 
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(413). ^]<^±7.H415aAl5hA15c)S. ol^o^^]^ ^l<S-¥-(415) ^ ^ll 7\^^Ul7m S.^^ 
cf. ^E^^)]^ ^^^S]^(430)^ M7l]S] ^m^EKABF.431a,431b)S € 

^1^-^(431), M711S1 ^'a:7l(433a,433b)S. oj^o^^^l^ ^>y::^(433), M7flSl ^-g-^ t^]?]^ 
EKACF,435a.435b)S ^12 ^Ei^-^(435), ^-U" 7] (437a. 437b) 5. oj^ol^]^ 

^12 ^1-^-^(437) ^ 42 7>'^-^(439)» 
<30> £ 4» 31^^^ ^^^^(410)«^1 9X^^^, ^}o]3.S.^ ^efl<^l(411)^ M7l]^ pl-o] 

3S.^(411a.411b.411c)-^S^Bl ^^^^^ixiik) . a-^A-) , . . . .a^^A-))* ^^^cf. ^1 

o^X\^ ^^7](413)^ ^}o]3.S.^ o]^]]o]Ull)^ M7ll^ ^>«^lSS^(411a,411b.411c)^ ^^}'^ 
•a^Sl^ ^^^^ ^^1^9 -^^H 4 ^^^^S-Uiik), X2(k),...,xj,/ik))^s] Al:^^lo^^ Tfl 
^ttcf. ^l'?^-?-(415)^ M7fl2l ;^l«^4i;^>(415a,415b.415c)<HlAi >^1<?!a1;?}- ^^7](413)<Hl>H ^l-ii 

€ ^l<S^l^(Di, D2 Dm)'?]:^ a ^^^^S.UAk), X2(k) Xj,/.k)m ^l^^l^jji, :^]<^^ 

^^i^^Ui'ik), X2'(k),...,xj,f'ik)mn^^. <^7lA^, ^l<a^l^ ^^^71(413)^ 

<3i> 7}^^U17)^ ^l^^(415)S^Ei ^1'^^ ^^^^^(Ar/(;^). X2'ik) xm 

'(.k)m y}^^}JL. 7}^^ ^^(Miir))» ;^1]1 7l->a:^(417)^ "tmbik))^ ^ 

<32> M 

i^n^ 1] "^i 

<33> 'gEl^ll^ A]^ ^Bl^(430)«^l Si^^i. ^11 ^Bl^:f-(431)5l M7lls] ABF(431a,431b)<HlAi^ 

^12 ^-LM (437a. 437b) ^-§-^^5. ^E^^^H ^]2 ^^J: 7] (437a, 437b) 
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^ ^^^^ 7}^ #^^1:1:1-. 

<34> ^11 ^^-^(433)^ ^-^-71 (433a, 433b) <Hl>^i ^l<g^ ^^^^^U/ (Jc) , 

X2'ik),.,.,XM'(.k))S.^^ €^^^^(431)^ ABF(431a.431b)^ 

y^^^\lL, A ^1-^71 (433a, 433b) %:%^S.{uiik) , u^k) , . . . ,ui^k)m A\2 ^^(435)<^] 
^'S-^V^ ACF(435a.435b)S. ^A^Y^^A. Al €t1^^(43l)oll^-1 m«i^ ABF^l ^^I^^e]!- 
h^ik:> ^^^^ ^>a-^(433)2l ^ ^'a:7l(433a.433b)^ #^^S(w„(;i-)) 

<35> r 

T 

El-^ ^ 9XA. 



<36> 



<37> 



<38> 



T 



<40> 



^. ^mW^ ff5„(^)Sl N 7ll^ ai)-7l S.^ ^Bl<^lJL, ACF (435a ,435b) ^ ^ 
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<4i> 42 ^Bl^-^(435)S] M7l]2] ACF(435a, 435b) oil ^-t}-7l (431a. 431b) ^ #^^^1- 

^-§-^0.^ ^Bi^^H ^11 ^^<:>7l (431a. 431b) ^ #^^J:<^1 S.^^ ^^^^^<^] JL^ 

-^(11)^ ^^(Kk))^] s.-^^ ^^^^ 7M ^^1- 

<42> ;^12 ^^>a:-^(437)^ U7\{9] ^<J:7l (437a.437b)«>ll>H ^^'^^ ^^^^(410)a| 

%^^mbik))S.^B\ 42 ^Ei^Y(435)Sl M7)lS] ACF( 435a. 435b )^ z^-z]- ^^J-tVcV Jl , z^- 

^^7l(437a,437b)Sl #^Ai^(rf/>t), w/A:) , . . . . rf^A"))* :^12 7]->tV^(439)S ^7l-t!:^. ;^12 
^ti^^(435)oilAl n,^^ ACF21 ;^14itf^Bl# S'mC^)^ ^^^^2^ ^^,1 _ :^i->a-^(437) 

^ ^ ^^<J-7l( 437a, 437b) Si ^^^S.ifVJ„U))^ n^^-^ 5^ ^o] uj-E)-^ ^ o;[c|-. 

<43> T 



<44> 



<45> 



<46> 



<47> 



<48> 



^. uj^k)^ L 7fl^ oJfTl 3.^ n^<>]^. ABF(431a.431b)^ ^ 
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<49> ^12 71-^:^(439)^ ^12 ^^-f-(437)^ ^^>7l (437a, 437b) ^ ^n^Miv^iJc)) » 

7>^*H. ^^^^^o] ^i7i^ ^s.(Ak)m m 71-^:^(439)^ 

<50> M 

<5i> £ 5^ ^ r4€- ^-g-^ 13 ^^^^^^1^ ;^12 ^AHlo^ q.El-vn 

r 

3.n ^^^^ ^^^^(510)^1- ^El^l]^ ^^^£1-^(530)5. ol=ol^c|.. ji^ia] ^a^«.(5io)^ M 
7llsl i3>ola^^(511a,511b,511c)j2.^ <^1^^^1^ i^l-oiH^^ c>i efl ol (511) , ^1<?1^1^ ^^^7l 
(513). m ^m4i^>(515a, 515b, 515c )S. ol^c>l;^l^ ^l^-?-(515) ^ A\ 7><+^(517)# 5L^^> 
cf. 'gElTill^ ^:£^s1^(530)^ M7ll^ ^l-^€Bl(531a,531b,531c)S. <=>l^<H^m 

^E.-l^-¥-(531), M711S1 ^1-^71 (533a, 533b. 533c)S. ^l^ol^l^ ;^ll ^<0-^(533). M7ll^ a^-g-^ 
^iTl^E^ (535a. 535b. 535c)S ol^o^^l^ -^2 ^Ei^:^(535). ^12 7l-^>-^(537) % A2 ^^^^ 
(539)* ^L^^cf. «^7lA-l, ji^^ ^^^^¥-(510)31 % s. 4<H1 ^^^^ ;^ll ^aH] 

^ ■S-'^^f-E.^ ^fl:^^«?l ^^^*V^. ^El^fl^ ^sl-f-(530)<^l cfl^H 

<52> 5* ^^^}^. ^El^ll^ Ai^ ^£1^(530)011 $i<H^i. ^11 ^£^^^(531)^ M7llsl 

ABF( 531a, 531b. 531c )oflAi^ ;sfl2 ^^^^(539)^1 #^^1^=. ^-g-^o.^ ^Bl^^H ^12 ^^^^ 
(539)^ ^^Ai^ofl ^>.^>.^^ol Al^ ;^l<g^ o>ol^^^ ^S.U\ik))^] 

-i-^^^^^^El- ^A^-g- 7>^ Aij:^ #^t!-i=l-. 

<53> Ai ^<a:-?-(533)^ M7llfil ^'t}:7l (533a, 533b, 533c)<HlAi ^^^1^ y^]c^^ ^}o]^s.^ aIJl 

(;^i'(^), A^'(^)..... xif'U))S.^^] M711S1 ABF( 531a, 531b, 531c )^ ^<i*>Jl, A 
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^i-^V7l (533a. 533b, 533c )^ %:^^^Ulik) . z^k) ^^K^))* ^12 ^B] ^^(535)<^] 

^ ACF( 535a, 535b. 535c )^ <(\7\^^. A\ ^-¥-(531)<Hl^i m«i^ ABF^ ^l^^E^l- 

h^(.J<> Lole^- ^r^, ^Ai::^(533)fi] A ^^7] (533a, 533b. 533c #^^J:(^^( 

))^ 95!]- uj-E^.^ ^ o;tcf. 

<54> 7' 



<55> 



1 



<56> _ _ . y 



\^^^ 10] ^-^^^ ^ h^.,{k\ ... , /2„,^(/:)] 

<57> 

<58> , rr 

i^rn^ 11] J'(^) = [X^-l),X^-2), ... ,x^-^)] 

<59> ^, M^)^ y{k)^ L 7fl^ ozfTl iJ:* a.^ ^t-lolji, ABF( 531a, 531b. 531c )^ 

<60> ^El^^(535)^ ACF(535a, 535b, 535c )<^lAi^ A]l ^^^(533)^1 :^^7\ 

(533a, 533b, 533c)^ ^^^^S ^B^^^H ^^7] (533a, 533b, 533c )^ #^ 

7>^ A] 
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<6i> 7>^-^(537)fe M7fl^ ACF(535a. 535b. 535c )^ 7}^^t]., y^]2 ^E]^^ 

(535)^ ACF^ ^^i^l^l- ^nfl , 7}^^i537)s] 

v{k) = ^ g „{k) z„ik), m = \,...M 
1^4}-^ 12] "=i 

T 

<64> y 
<65> 

^7] 13«^lA-l g„ yU)^ S-^xWs] £ X^^^ i^-E}HSt:f. 

<66> 7- 

l^^M 14] ^/»(^) = \.Zmik-l\ z„ik-2\ ... , z„ik-Ny\ 

<67> 

^. ^-^^^ N 7llSl 471 ?JI:# 3.-^ '^^^]3L, ACF(535a, 535b. 535c) si ^ 

<68> ^5)12 ^^-^(539)^ JL^^^ ^^^^^(510)^ ;H12 7\^^{^37)9\ ^^ 

^^VsVji, ^VaV^ ^S.{y{k)m ;^12 ^^^(539)^ 

cf^ 155q- ^o] v+Ef'i ^ o;it:f. 

^^^^ [^«|.^ 15] X^) = *(^) - V(A:) 

<70> ^ ^T^o^ ^ ;^]2 ^Alo^lofl € B] ^ ^(431 , 531) ^^12 

(435,535)1- T^^^*!-^ ABF(431a, 43 lb, 531a. 531b. 531c) ^ ACF( 435a. 435b, 535a, 535b, 535c) 
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^ -B-tb^a^i-i- '^(Finite Impulse Response, o]^} piRS. ^b\S. o]^o]:^€^, z^- ^b] 

(430.530)^ 'a^C^. ^^^-¥-(410,510)^ %^^S:(Kk))s]■ a]^ 7]<^^ v}o]3^s. 

^^^.axj'iJc), X2'(.k),....xjif'ik)))^ #^(^, £ 421 7}^^i439)9\- £. 5S] >^]2 
^(539)^ ^^^S.(Ak)))) ^i^<^l^i 1- ^ ^El^fl^ ^51 ^51^(430.530)^ 
^tb^a^i-i-^dnfinite Impulse Response, <^1*> IIRS ^■^) ^^S. ^ ^ 9X 

^. '^]^^ m ^-^(431,531)21 ABF(431a. 431b, 531a, 531b. 531c) 21- :^]2 ^^^^ 
(435.535)21 ACF( 435a, 435b, 535a, 535b, 535c )7> 3r)^«^ ^SiS. ^^^lo^ oj^y] nfl^olcl-. 

^ FIR ^E^21 c^ll- l-ig, Anthony J. Bell ^1 :^]o].^ ^^ti ^zJi\s\. ^^rJlsl^ 

(Information Maximization Algorithm)<Hl 2l«fl 7g^S\o]^v].^ ^xflsj- 'SrJlBl^^ ^^^^ 

^■S-^( Independent Component Analysis) ^<5><^l^i Wei ^S:^^ ^wfl-^^-i" 3^ ^VM-S. 

^i. ^^^11^*^1 ^^^<^l5l-^ 7>;gsrHl ^^i <>\i-]]o] %^:^o_s.^B\ 

'tlJ:^-i-2l «l7>-^Alo>(non-Gaussian) cflolEl^S* #c.>\flti)-. :^iL 3|cfls|- ^Jiel^^ 
*A^£ ^#7l (Voice Activity Detector )# ^7] tqi^ofl -^sr]-^ a] J: ^ ^ 

^:£21 ^]^% S-^v^B^S. ^1-^21 o.^ ABF ^ ACF21 ^-§-^1^ ^ SJt^. 

^cflsl- <^Jls1^ofl 21*>^ ABF(431a, 431b, 531a. 531b. 531c) ^ 
ACF(435a, 435b, 535a, 535b. 535c)2l ^e-1;^14^^ cf^ 4^^^ 16 ^ ^^l"^ 172}- :^ol 73Al5lo1;xi 
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<74> 16 ^ 17<^fl 9Xo]^^, ^^fl-^j^ ^^V >::E^A>ol^olj7, SGN(- )^ 

^:£(sign) f-^s-^i -y^^^ ^o] o:a.q- h^s +i, ^-2.^ o, -i<^l'^. 

<75> .^71 1!" w>s)- :y-ol >^7l ABF(431a. 431b. 531a. 531b. 531c) ^ 

ACF(435a, 435b, 535a, 535b, 535c)* FIR ^^S. ^^^>J1 sj^tf^ ^SS. ^^*>^, i^VolaS.^ 
o^efl 01(411, 5ii)§ ^^^s^V^ D>ola^^Sl ^7} 87fl<y £ 4 ^ £ 5<^1 -S^l^ ^ ^^^'='11 

^-§- ^ ^^^^^1^ A>-g-^ :gEi ^^7> 8*(128+128)=20487flS.Ai . s. 1<H1 H^l^ #2fl2l 
^-§- ^ ^^^^^l^Hl^i A>-g-jg 8*(512+128)=51207H1 wl«fl cfl^ ^ o^rJ^, 

<76> £ 6^ ^ ^^^2)- £ 1CH1 ^Hfl7]^ol Uliil^>7l ^>-§-^ 

^-^S^i, ^ol, ^o]7> z^-z]- 6.5 m, 4.1 m, 3.5 m 91 ^^oHl 30 cm 91 

^^1^ 3.^ 0.79 m olcf. 4 Sl-;^>7> ^-^^tt 40 7fl2l ji^ ^^^-^ 

<77> >a-7l^ ^^*^<=HlAi zfl^^ Jg7>, c^ll- 1-^ ^Scfl^^wl(Signal-to-Noise Ratio) 
cfltb tiling S 1<^1 «>5+ 

<78> 1] 











FAN 


9.0 


19.5 


27.5 


MUSIC 


6.9 


15.5 


24.9 


^FAN 


X 


10.5 


18.5 


^ MUSIC 


X 


8.6 


18.0 
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<80> cf^, -^^€-^<^l>H ^7>, AB ^SS* ^^rH, 10 

:^t:f', 'A ^:£7> B ^SJ^nf ^-Si cf' , ^ 'A ^J:7> B M-Si^f'Sif 
5 711^ 3g7> # *>i4» ^^*>:£S. ^>o|tq-. <^i^ ^^o] A >y^7> Efl^iB 

1 ^, '^yrCf' e^-Jl s^7}^ 0 ^o:| S.^ ^^1- ^sl-^Cf. o] ulf^^^ ^ 

<8i> [S 2] 









FAN 


78 


517 


MUSIC 


140 


284 



^^^^^ ^«*>^ ^<^1 7>^^1-Cf. ^^Ei7]- ^ 7l^Til)^l^ ^^^^c;\] ^t} 

^ 9X^ Cll<^lEl7> ^^-^ 7l^^^ll- i^t!:^. ^^Bl7l- gl^ ^ 

7l^nfl^lo^ o^l^^ ROM, RAM, CD-ROM, ^}7] BflolH. ^e^3i)tq^3, %^^]o]B] ^-l^^^l 
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ZielJl ^ T^«*>7l ^tt 7l^^ ^(functional) ^S.ll^ , SJE. ^ S= 

ol-^S^ ^'^l: o>u|ef A>-g.£)^ n>ol3s.^o^ ^7> PDACPersonal Digital 
Assistant), ^^Efl^CWebPad) £^ ^}^^] ^cfls. :^ol X[^7.\^ <^s\. ^^7]7} 

9l^Al^O.S^^ ^o^s. ^7fl ol^o^ ofola^^o.^ oj^-o^;;;]^ pj-oja^^ o^eflol^«. 
^ 9X^. atb, ^-§-^ ^E^Sf ^-§-^ ^]7]^B\S^ 7114^1- «^#Al7l7l ^^>o^ 
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<87> a^V, ^ y^v^o]] wi ^a^w^^ ^ ^^^]^ ^}o]3LS.^ <He11<^l^ 3.71, Hl]<i«J- 

^ ^ ^Sofl o^^> <^^l:ol ^ c>ule]- ;^^o^ ^^ol] ^V^ojo] = c]Bfl^ ollsKlook 

direction error ^"^^ <^1^<^1 Si^^. 

^ofl 71:^11^ ^ ^m^}7] >^>-§-€ «^>M^. Iiel^S. ^ 7l# ^o> 

^ ^1^* 7>^ 7^E^^ o]S.^^] t^o^^ ^ ^^tb ^Alojl7> 7>^^>iq-^ 
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11 

<a^s|^ M7flsl ^#4^^ ^^J^^<^1 cfl^H z^-z]- ^^l^^Al^^ a.>S-^>Jl, ^l^Al:^ol 

(b) M7ll^ ^-§-^ ^iTl^El^ c^^^ M7fl^ °]^^}'^ 

^-g-^ ^ss. >a-7i M7flsi }^]7\^b\^ ^]^^}<^ ^71 

21 

^11 ^J-ofl 9X<^^^, ^7] (b) ^^1^ 

(b2) ^7] y^]<^^]:ao] 4^^ ^^^^J^S^B^ ^7] M7fl^ t^}^ 

(b3) (b2) ^7^]ollAi -ir^^Js]^ M7fl^ ^^^52fl: Z^Zi-o] ^ o.^ ;^l7l^Bl# ^s>c^ 

(b4) ^>7i (a) -^-71 ^i^i^e^o^ 
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(b5) >a-7l (b4) ^TfloflAi M7l]^ ^^>^2l.# 7>'y:sm ^^1^1-^ 

31 

^11 %H] Sl^HAi, >^7l (b) 

(bl) ^7] M7fl^ ^-§-^ ol-g-^l-o^ >a-7l (a) ^711^ €Ei^^>^ 

(52) ^71 ;^i<a^m<^i M7flsi ^^^^s5.-?-Bi ^^7] ^v^^^^^ #^ 

(53) M7fl^ ^-§-^ ^iTl^E-ll- ol-g-^l-c^ ^7] (b2) ^Tjjoll^i ^<5+ 

^4* ^^21 ^iti^e^* ^i-^h ^^^^^m ^^i; 

(54) ^^7] (53) M7fl2l ^ItI^bIs^ 7>>^s:]-^ ^ 

(55) ^71 (a) #^^^S.^El ^7] (54) #^^^» n 

4] 
5] 

^14 %Hi 9X<=>]^^, ^7] ^v^^e^^ ^71 ^iit^^e^s^ ^e^;^]^^ ^ 
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I^^^l- 8] 

M(<^7lA^ 2 <il'^>«a 711^ i^>olH.S.^^S ol^o^^]^ n>ola^^ <^5l]ols«-Bl 

M7fl^ ^^^^^<^1 tfl^H :^]<^^mo] S.^^ 

M7fl2l ^-g-^ ^iTl^gE^^q- ^SS. o!^^ M711S1 ^-g-^ ^V^^Ele o]J^^}c^ J^y] 

^]<^^]^o] M7fl^ ^^-^91 ^^tb ^^>^5^l7lJL. >a-7l M7fl 

Sl^Hfl <^^^ ^7] jj7flo] ^ o.^ :^]7]^^% o]^^}^ ^7] JL 

^ «J n^^^^ ^^^^^^^ ^^^3^17]^ Cf^^fl^ S^*V 

9] 

^18 ^^^i, Jl^^ 1^ ^^^^^ 
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l^^^l- 10] 

-i-^^^JiS-^El ^7] M7ll^ 2^-1-^ ^V^^Ei^ ^i-<:]:^r>^ ^ll ^i-^V^; 

^11 ^^^^ M7fl^ ^E^^*]-^ ;^fl2 

€Ei^^; 

7l M7fl^ ^-g-^ ^]7l^Elfi1 ^'a-^l-ZL, ^ ^-§-^ ^m^Ei 

^^7] ^12 ^^71^ M7fl^ ^'a:7lS.-^Eio] 7>>i}-S>^ 7}^^^ ^Hl*}^ 

11] 

^18 ;^19 Xl^'^i, ^7] 1:1-^511^ aIs^sI^^ 
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^^^^ ^B^^sf^ ^E^^^; 

^71 ^m^Blsi ^^^1-^ ^11 ^^-f-; 

^7] ;tfl2 ^Bl^-?-oi M711S1 ^-§-^ ^iTl^El^ 7>>y-*l-^ 42 7}^^; ^ 

12] 
13] 

^112 «J-<^1 ^71 ^-§-^ ^m^Ei<4 >^7l ^AtI^e^sI ^e^tII^^ ^ 

14] 
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151 
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i 

Mc 



0030003258 %^ <a^>: 2003/11/8 




33-29 



ft 
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[S. 21 



S+n/S+N 



27 




-25 



S+N / S+N 



n/s+n 



3] 



S+N 



S/S+N 



S+N x.ik) 
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6] 



^ / M3 



'.'"'Im' 




63m 



noise ^ 

■4^ 
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